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Antioksidantlar, stabilizatorlar istehsalinda istifado olunan 2.6-diizopropil-4-metilfenol
(2.6DIP4MF) keyfiyyot gdstoricilorine géra, 2.6-diiicliibutil-4-metilfenola (ionola) yaxin olub (1-2)
xammal baximindan 6lkemiz {igiin daha slverisli sayilir (3). 4-metilfenolun propilen va ya izopropil
spirti ilo alkillogsmoasindon amals golon bu qiymatli yarimmeohsulun alinmasi bir vo ya ikimarhaloli
olub miikommal texnologiyanin yaradilmasmi tolob edir. Belo ki, birmorhaloli prosesdo 4-
metilfenolun birbasa 2.6-diizopropil-4-metilfenola alkillogsmosi, ikimoarhalali texnologiyada iso 4-
metilfenolun ovvolco 2-izopropil-4-metilfenola (2IP4AMF) cevrilmosi, daha sonra iso alinan
monoizopropilkrezolun alkillosorok 2DIP4AMF omoalo gotirmosidir. 4-metilfenolun alkillosdirici
agenti 2-propanol olmusdur.

Tadqiqatlar palladium torkibli HSVM seolit katalizatorunun istirakinda hoyata kecirilmisdir.
Silisium oksidinin qatiligi artirilmis seolitlords modul 25 olub, palladiumun qatiligr 1.0 kiitla %
toskil etmisdir. Pd-HSVM Kkatalizatoru Rusiya Federasiyas1 Elmlor Akademiyasinin N.D.Zelinski
adina Uzvi Kimya Institutunun isloyib-hazirladigi sintez {isuluna (4) osasen alinmis vo onun
aktivlosdirilmasi tokmillasdirilmis yolla hoyata kecirilmisdir.

Tacriibalor torponmaz layli katalizatoru olan reaksiya aparatinda aparilmis, alinan mohsullarin
analizi gaz-maye xromatoqrafiya tisulu ilo Xrom-5 cihazinda, NMR spektrlor iso Bruker (Almaniya)
aparatinda c¢okilmisdir. 4-metilfenolun 2-propanolla alkillosmo reaksiyasinin naticolori 1 sayl
cadvalda verilmisdir.

Cadval 1.
4-metilfenolun 2-propanolla alkillosmo reaksiyasinin naticalori
Reaksiyanin saraiti 4-metilfenolun Gevrilmis .4-metilfenola goro hesabganmls
_ Konversivasi ‘ reaksiya mehsul‘larlnm (;1X1m1,‘A)

T,°C v, st v, mol/mol Y 2[PAMF 2.6DIPAMF 3IP4AMF
340 1.0 1:1 45.0 82.0 12.5 3.0
360 1.0 1:1 53.5 76.0 17.5 4.0
360 1.0 1:2 66.5 68.0 24.0 2.5
360 1.0 1:4 80.0 55.0 35.2 3.5
380 1.0 11 61.1 66.0 25.0 6.5

Alinan alkilatlarda asason 2iP4MF, 2.6DIP4MF olur. Az miqdarda 3-izopropil-4-metilfenola
da rast golinir. Yiiksok temperaturda aparilmig tocriibalordon alinan alkilatlarda 4-metilfenolun bazi
etil toromolorino vo ksilenollara da rast golinir. Bu kenar mohsullar 2IP4MF-un izopropil spirti ilo
alkillogsmasindon do alinir, lakin onlarin qatilig1 az olur.

Demoli, 4-metilfenolun 2-propanolla alkillogsma prosesi asason asagidaki sxem iizra bas verir.
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Cadval 2.
2-izopropil-4-metilfenolun 2-propanolla alkillasma reaksiyasimin naticalori
Cevrilmis 2-izopropil-4-
Reaksiyanin soraiti 2-izopropil-4- metilfenola goro hesablanmis
metilfenolun reaksiya mohsullariin ¢iximi1,%
T,°C v, st™ v, mol/mol konversiyas: 2.6DIP4AMF Digor
mohsullar
340 1.0 1:1 44.0 91.5 5.6
360 1.0 1:1 50.5 92.0 6.0
360 1.0 1:0.75 40.0 95.5 25
360 0.8 1:0.5 395 97.5 1.0

Temperaturun artmast ilo ardicil bag veran prosesin siiroti artir vo alkilatlarda omalo golon
2.6DIP4MF-un qatilig1 coxalir. Goriindiiyii kimi, temperaturun 340°C-don 380°C-yo qaldiriimasi
2.6DIP4AMF-a goro selektivliyi 2 dofo artiraraq 25.0%-9 catdirir. Ardicil mexanizm iizro alinan
2.6DIP4MF-un selektivliyi baslangicda gotiiriilmiis xammaldaki spirtin mol qatiliginin artmasi ilo
do coxalir. Belo ki, 4-metilfenol vo 2-propanolun ekvimolyar nisboatindo alinan 2.6DIP4MF-un
selektivliyi 360°C-do 17.5% oldugu halda spirtin parsial tozyiqini krezolla miiqayisado 4 dofa
artirdigda bu gostorici 35.2% qalxir. Biitlin gostordiyimiz hallarda, yoni temperaturun vo
xammaldaki spirtin parsial tozyiqginin artirilmasi amalo golon 2IP4MF-un selektivliyinin azalmasi
ilo miisayiot olunur. Belo ki, temperaturun 340°C-don 380°C-o qaldirilmasi 2iP4MF-in
selektivliyinin 16.0% azalmasina, spirtin parsial tozyiqinin 4 dofo artirilmasi iseo bu gdstaricinin
23.0% diigmosing sobob olur. Gorlindiiyl kimi, temperatur vo xammaldaki spirtin parsial tozyiqinin
artirilmast birinci morholoda amoala golon 2iP4AMF-in ardicil alkillosmasininin siirotini artirir vo
katalizatlarda 2.6DIP4MF-in qatiligi artir. Bu da son noticodo 2.6DIP4MF-5 goro prosesin
selektivliyinin 35.2%-o, ¢iximinin isa 5.6%-dan 28.2%-2 artmasina sabab olur.

Katalitik prosesin maraqli xiisusiyyotino aid olan digor naticalora 4-metilfenolun metanolla
alkillosmo prosesindo oksigena gora metillosmonin bas vermodiyini reaksiya soraitindo, qismon do
olsa, izomerlogmo kimi ¢evrilmonin oldugunu gostormak olar. Alinan alkilatlarin torkibini analiz
etdikdo aydin olur ki, orada 4-metilfenolun izopropil efirino praktiki olaraq rast golinmir. Digor
torofdon alinan reaksiya mohsullarinin torkibindo 3-izopropil-4-metilfenola géro reaksiyanin
selektivliyi 340°C-do 3.0%, 380°C-do iso 6.5% toskil edir. Bu noticolor proseslo bagli geyd
etdiyimiz xiisusiyyotlori tam tosdiq edir. Todqigatin ikinci mairhalasinds 2-izopropil-4-metilfenolun
2-propanolla alkillosms reaksiyasi yuxarida qeyd etdiyimiz katalizatorun istirakinda dyronilmis vo
alinan naticolor 2 sayli codvoldo verilmisdir. 2IP4AMF-in 2-propanolla alkillosmo reaksiyasindan
alman alkilatlarin torkibindo osason 2.6DIP4MF olur ki, ona goro do prosesin selektivliyi yiiksok
qiymat alir (91.5-97.5%). Torkibindo 2IP4MF-in 2-propanola olan mol nisbati 1:0.75 olan xammali
katalitik ¢evrilmoys moruz qaldiqda 2.6DIP4MF-o goro prosesin selektivliyi 97.5%, ¢iximi iso
38.5% olur ki, bu naticolor do ekvimolyar nisboatdo olan xammalin ¢evrilmasindon alinan
noticolardon forqlonir. Belo ki, son tarkibli xammalin katalitik ¢evrilmosindon alinan 2.6DIP4MF-in
¢evrilmis vo baslangic 2IP4MF-o goro hesablanmis ¢iximlari uygun olaraq 91.5% vo 40.3% toskil
edir. Alinmig katalizatlarin torkibinds, az da olsa, metil- va etilkrezola, diizipropil spirtino vo
asetona rast golinir. Bu da alkillogsmo prosesinda, qismon do olsa, bazi yan ¢evrilmalorin getdiyini
gostorir. Belo cevrilmoloro 2[P4AMF vo 2.6DIP4AMF-in qismon parcalanmasini, 2-propanolun
molekullararas1 dehidratasiya reaksiyasini vo spirtin, qismon do olsa, dehidgenlogsmosini misal
gostormok olar.

Beloliklo, Pd-HSVM katalizatorunun istirakinda 4-metilfenolun 2-propanolla alkillosma
reaksiyast ilo miioyyon edilmis soraitdo 2I{PAMF vo 2.6DIPAMF gqarisigim miixtolif mol
nisbatlorinda (1:0.13+0.40) va 90.2+94.5% iimumi selektivliklo almaq miimkiindiir. 2IP4MF va
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2-propanol ssasinda aparilmus katalitik prosesds alinan 2.§D1P4MF-9 gora selektivlik 91.5+97.5%,
¢ixim iso 38.2-46.5% toskil edir. Alinmig 2IP4MF vo 2.6DIP4MF-in tomizlik doracasi ~99.0% olur.
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PE3IOME
HUCCJIEAOBAHUE ITPOLECCA ITOJIYUEHUA 2,6- TMU3O0OITPOIINJI-4-METUJI®EHOJIA
Taoorcuesa X A.

Kntouesvle cnosa:. 4-memunghenon, 2-nponanon, ankuiuposauue, 2-uzonponuin-4-wemuigenorn,2,6-
ouuzonponun-4-memun@enon, aniaouii cooeprIcauyuil Yeoaum, cereKmueHoCms

[IpuBonsTCS pe3yabTaThl KCCIEAOBAHUS PEAKIUHA aKWINPOBaHHS 4-METHI(PEHONA U 2-U30TPONTHIT-4-
MeTwi(heHona 2-mpornaHoiioM B IMPUCYTCTBUH MaJlIaINHACOepKAIIETOIEOTUTHOTO KaTtanu3aropa. [lokazaHo,
YTO B HAWJIEHHBIX YCIOBHUSIX PEAKIMH HA OCHOBe 4-MeTwideHoda W 2-pomaHojia yAaeTcs CHTE3MpPOBAThH
cMech 2-m3onponmi-4-metwidernona u 2,6-muu3onponui4-MeTuieHoNa CyMMapHOH CEleKTHBHOCTBIO
90,2% wu xoHueHTpauuii 2,6-mumzomponun  4-metundenona B cmecu  40,0%. B caoyuae
2-mzonponmi-4-meTundeHoa W HW3OMPOIMIOBOTO  CIUPTA  CEJEKTUBHOCTh IPOIECCa  ITONyYeHUS
2,6-mun3onponui-4-metuindenona pagHa 97,5% npu kouBepcun N-kpesona 39,5%.

SUMMARY
RESEARCH OF THE PROCESS OF OBTAINING 2,6-DIISOPROPYL-4-METHYLPHENOL
Hajiyeva Kh.A.

Key words: 4-methylphenol, 2-propanol, alkylation, 2-isopropyl-4-methylphenol, 2,6-diisopropyl-4-
methylphenol, palladium containing zeolite, selectivity

The results of a study of the alkylation reactions of 4-methylphenol and 2-isopropyl-4-methylphenol
with 2-propanol in the presence of a palladium-containing zeolite catalyst are presented. It was shown that
under the found reaction conditions, based on 4-methylphenol and 2-propanol, it is possible to synthesize a
mixture of 2-isopropyl-4-methylphenol and 2,6-diisopropyl-4-methylphenol with a total selectivity of 90.2%
and concentrations of 2,6-diisopropyl-4-methylphenol in a mixture of 40.0%.In the case of
2-isopropyl-4-methylphenol and isopropyl alcohol, the selectivity of the process for producing
2,6-diisopropyl-4-methylphenol is 97.5% with an n-cresol conversion of 39.5.
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